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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

  
  
Q1  Answer the following questions: (2 x 10) 

 a) State four practical objectives of aerodynamics.  
 b) What are the meaning of shape optimization?  
 c) What are limitations of simulation?  
 d) Define aerodynamics drag.  
 e) Define the term boundary layer.  
 f) What is difference between laminar and turbulent boundary layer?  
 g) What do you mean by flow separation?.  
 h) Define bluff body.  
 i) Define the term viscosity and surface tension.  

 j) Define total pressure and centre of pressure.  

    
Q2 (a) Explain in brief flow field around a car with neat sketch. (5) 

 (b) What is the low drag profile for a passenger car. 
 

(5) 

Q3  What is the shape optimization? Explain in brief about hatch back, boat 

tailing, and square back in car with the help of sketch. 

 

(10) 

Q4 a) Write the effect of force and moment on a moving vehicle and write the 
characteristics of force and moment. 
 

(5) 

 b) Explain in brief dirt accumulation on the vehicle both with respect to water 
flow and dry dirt accumulation. 

(5) 
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Q5 a) What is side wind force? Explain the effects of side wind force on a moving 
vehicle and how this effect can be minimized?   
 

(5) 

 b) What are the effects of cross wind on running car and on the trailer of 
tractor? 
 

(5) 

Q6 a) Explain in brief dirt accumulation on the vehicle both with respect to water flow and 
dry dirt accumulation. 
 

(5) 

 b) What  are  the  Environmental  and  vehicle  design  parameter  which  affect  the 
driver’s visibility? 

(5) 

    
Q7 a) What is wind tunnel? Give its purpose. 

 
(5) 

 b) Explain the design and construction of a full scale wind tunnel. (5) 
    

Q8  Write short notes any two:                                                                         (5 x 2) 
 a) Drag reduction in commercial vehicle.  

 b) Roof design  

 c) flow visualization techniques  

 d) Surface drag and friction drag   
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